Cyclic AMP accumulation in cerebral cortical slices: effect of carbamazepine, phenobarbital, and phenytoin.
Recent investigations have suggested that abnormal increases in brain cyclic 3',5'-adenosine monophosphate (cAMP) may play a role in epileptogenesis. Therefore, the effect of three commonly used antiepileptic drugs on cAMP accumulation in rat cortex slices was investigated. Ouabain, a depolarizing agent which produces seizures when applied to rat cortex, produced a five- to sevenfold increase in cAMP accumulation, and both carbamazepine and and phenytoin inhibited this increase. Ouabain stimulation may be mediated by the release of endogenous adenosine, and carbamazepine antagonized adenosine stimulation of cAMP accumulation whereas phenytoin did not. Carbamazepine had no effect on adenosine efflux. The augmentation of cAMP accumulation by norepinephrine was inhibited by carbamazepine and phenobarbital but slightly increased by phenytoin. If increases in brain cAMP are involved in epileptogenesis, the antagonism of cAMP accumulation by antiepileptic drugs may play a role in their anticonvulsant action.